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4baörfetipn- SfegcMug' of . the Lc^er ,&ta6sphefci 

William. Beneschi. Tait Elder, John Strong 
:cs Department,. Johns Hopkins University,. Baltimore, Md, 

the work .r.ep?srted here is an extension of' Owr studies of solar 

radiation with high dispersion,    the- te^smission. of the. grouhd layer of' the 

atmosphere has been investigated dyer path length ff 33-2 and 876 feet in 

the. yegipn 2^ to ifc.Q.fo "with a high digplrsipn prisp?gfating spectgograp'h 

and. cooled leaf telliuride detector^,   ^ short, path records sh§f only wfter 

vapor,, while those from the longer .path show clearly both: QHj, and HB0 ab=; 

Sorption,   Absorption due to NgG,^. previously reported in the: solar spectiSM-,. 

was hot detected hey§. 

.ATI. =.97 -60? -        . ' " 

IÖHNS HOPKINS UN 1-ytRbliT,,, 
^0HN5 p       . spEPiMM OF THE UOWER 

ATMOSPHERE PROM. 2.5 TO e«,"-HS© 
^NFstH.   TA^f'•ELDER;;.  JOHN'STRONG     if SEPT  ^ 

W-SliMAM  BENESGH,,  1AM.   -, -_'•-.- 
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FIGURE 1,    The* SeajgftyjhJ in Operation!    In orde? to Gö^ijje^fce 
SSÄ^-worklSi-önfeweek, Lla were taken, both nn.ght and ^y. 
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This report represents a continuation of the .general program of 

study of the atmosphere at the Johns Hopkins University under c »ntraot 

N5ori-l66Ä Task Order V. Previous work by this .group includes the record« 

ing of the solar spectrum under low dispersion from ah airborne monochrom-      « 
- " "e 

ator in the spectral region %i to 2$p. at various altitudes up to 3-6;j,60O       ""^ 

feet," and'studies of the transmission of solar radiation through the- entire;    v"|i 

atmosphere using a high resolution ground level spectf.6gra.ph. in.1 the spectral    ^. 

region, 3,3JA to 'U.3U..-  fö*. Wbei?t 3*  Meitzer is currently finishing a ;3?_ 

study of the effect of foreign gas; pressure on. wät^r vapor in the region 

12ji to 23JJ,S, using the; QHRrlQQMloöt fabsöfptiöh tube aV^he. Hopkins... The. 

ultimate purpose of the big, tube .project is to unravel the foles; of the 

various atmospheric components and the effect of pressure on. their- abs®rp> 

tipn, in the big tube it .is possible to- study contr oiled synthetic ätmös^ 

pheres.» The work by Beaesch on the" '»fansmissiön through the' total dfptn. 

of the- atmo'sphere.j with the sun- at various; zenith angles, as- a light source., 

pointed up the, heed for observation under high resblutioh of the trans—       " -.; 

mission, of. the lowermost layers of th§. atmosphere,, ~ The' present report ~       ^ 

presents the. results of this Investigation'. In addition tö pfovidihg 

further data, on the infrared visibility in the sea, level air layer;, it 

serves äs a supplement to the information to be found in the reports §£&* 

vioüsly mentioned. 

The. desirability Of a cäfbön äf.e äs the. Infrared source for these- 

observations was made clear by experiments made last year by the .Hopkins!" 

9#, 

•*= 

group.       4. pX)-ihch Army surplus .searchlight was loaned to us by 'Mr, ~-A 
•y 

B. Ä.. Wäeek of the University .Motors Gönqpäz^jTi This1 arc,* located within 

a few blocks of the Hqpk-ins campus t was being used for advertising pur- 

poses „- The arc was in acute disrepair, and we were öiä,y able tö use iß 

because of the cooperation of Dr. Fred W. Paul, Chief of the Eadia-tion 
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Branch, Ehginoerreig Research and Development Laboratories... Pte Beivoir* 

Virginia. Dr. Paul had already helped us with his advice on the best ifay 

to proceed, and now made available to us the skilled services of Lt, Claude 

Orr, Corps of Engineers 0 After ä preliminary survey it* Orr joined the Johns 

Hopkinst group on July 10' for six days of intensive work getting the search- 

light- into operatiöh'äiid cärlf'iöl out the program- 

The searchlight was first set up at a distance of 112 feet from 

the- window of the spej&fepmeter room on the fifth floor of Rowland Hall (.Fig.. 1) 

Its- sensibly parallel beam, was pointed at the l@=inch flat mirror which in the 

solar investigations? had been illuMnated by the heliostat.. This. 10~irich 

Slat Could bö adjusted' in angle by push 'buttons löcäted at the operator sta- 

tion. With the searchLight at the .ll?=foot stations it was, found possible, to 

locate the. optic., axis Of" the searchlight refleciör aiörig one side of the 

IQ^inch mirror and eliminate- all, obscuration by the carbon electrodes and 

their associated mechanism^ Later, when the- searchlight, was- moved to a sta- 

tion $B6 feet from the window^, ön-^äxis alignment was found, to- prodüeei the most 

favorable illuminationi j!t should be noted t^ät for thf short path the= prin- 

cipal value of the large searchlight reflector was! Ohe cönveMent avoidance 

of' the .aforementioned obscuration,, However, forthe long path even the 0-fööt" 

mirror limited the" signal intensity to g hotlcöabie extent, 'This was- indeed 

one of the considerations, leading to the choice öf such a large, mirror for 

this experiÄehte 

A Wihch spherical mirror convergedrthe. light from the iQ-rinch 

flat mirrör tö ä focus oh the- 'entrance slit -of ä Qäeftner .möh'öChrömätor>, 

which served, as. predispersing element for the prism-grating spectrpgraph. 

The incoming' radiation was. chopped at %$Q pypleä/secend by a .Plexiglass, 

-chopper blade placed-in fsGht^of the entrance slit of the mohöchromator. 

The chopper material is relatively transparent to the visible portion of 

*^= 

»ft 

J 11 

-*v . W) 
fp%: -m 'r*-z- •   "'iW<F\ fj m 
r5 1 '<;• j- •Sjj-'i 

.£I>E* M] 
K* -   •~4m 

*C: 



:..-•-.. - u - 

the are spectrum whjch -was accordingly not greatly mödul ated. However, in 

the infrared where Plexiglass is öpaqüö, the radiation was completely modu--- 

la-ted arid was thus suitable for a^c. amplification^ The "rock salt prism in 

the Gaertner in conjunction with this selective' modulation, resulted in Lgr 

norarice of: scattered light and higher orders of the o^inch plane grating of 

720(3' lines per inch which was Used to disperse the radiation further» ,& 

liquid^nitrogeh^cooled lead telluride cell served as detecting element's the 

signal output of this, cell was fed into; a tuned .amplifier:,. after' fhidh ft 

was rectified and. finally logarithmically attenuated- before being, recorded 

on-a Leeds and Northrupi=SpeedörMÄ .recorder,. 

Portions- of the data obtained, are- reproduced -in Figure 2 through 

Figure, i6, These figures, cover the region 2g00 cr#* to M©0: GUT-*  Or roughly 

from lj.,0. to 2e$^ figure 16 is a composite of all the preceding ones on the- 

same page to better display the 'över-äüä picture of transmission in this spec--- 

tral region«. From 2££© omr^ to 3up.Q; cm?& .(Figures '2 •?• 6)  the traces ffeom the: 

long path hSve- been "chosen for reproduction^ since characteristic lines: of' 

0% and. HBO which lie in this region do. not appear oh, the short path traces, 

From 3QÖÖ: cäT1 to 14100 cm"3'- ^Figures % - Ij?) only the .short .path traces are 

shown,, since the high absorption Of. water vapor lines in this region leads, 

to Goiiip^ete, opacity in.many portions-.Of the spectrum,. 

ThesQ figures are .essentially graphs of the. logarithm of the 

energy incident ori-the leädj-tellüride. ceil :äs A fuhctioni Of waye number», 

- Curves. corresponding to 1QÖ ö/ö;» 00 ö/o, and 2$ q/o transmission have röeeii 

drasm in where meahingföi.j, so. that the transmission at any poi-rit .in. the 

spectrum may be estimated easily, - Wave number reference marks are given 
* ' -  *      _-        - - - - _      __ 

on the figures.,- which are arranged in order Of increasing wave number.«, 

For continuity between traces, fiducial marks "oS and "v" indicate corres- 

ponding portions of adjacent records. The- wave length dispersion is 

=£?• 

* -i 

i f: 
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approximately co^tant. for Figures 2 ^ 1&, being. 1 inch » Ö.GliiH,, and linder 

each trace its approximate limits in microns are given for convenience, A 

resolution of the order of a half wave number was attained* 

fh# runs were made under various atmospheric conditions., i'he 

humidity was generally highg with approximately .1/2 cm precipitable water 

for the long path and 1/2 mm praci|>itable water for the. short path. In at 

least- One instance light rain was actually falling, but this did not appear 

to change the spectra appreciably, JEhS duration Of each spectruai was. deter-- 

mined by the lifetime of the' liquid, nitrogen,, Each run lasted ^pproxin@,t§iy 

twenty minutes.. Over such a short time the seSd^utomatisajLly driven -are was 

quite steady and served' Very satisfactorily äs: a radiation', 'source^ IW -any 

one run, the attenuator setting and slit widths .remained constants i&though . 

these were- su&ject to progressive adjustment as the wavjg • length region was 
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